C hem istry D ep artm en t, F a cu lty o f Science, Cairo U n iversity, E gypt (Z. Naturforsch. 32b, 94-97 [1977]; received March 5, 1976) Thiazolo The thiazole ring system assumes considerable importance by virtue of its presence in many physiologically im portant compounds, namely, thiamin, pencillin, etc. The quinazolone ring system is also im portant as it is present in alkaloids like vasicine and antimalarials like febrifugine and arborine. This led us to try to synthesize some thiazoloquinazolones likely to have biological activity.
The use of concentrated sulphuric acid in the cyclization at room tem perature gave unchanged acid (1) , while boiling with acetic anhydride gave R equests for reprints should be sen t to Dr. H . A. H a m m o u d a , Chem istry D ep artm en t, F a cu lty of Science, Cairo U n iversity, G iza, A. R . E g y p t. charred material. However, when 1 was refluxed with phosphorus oxychloride, the yield was 1,2,3,4-tetrahydroquinazoline-2,4-dione (3)2.
H 3
Compound 2 (m/e = 218) gave the correct elemen tal analysis for C10H 6N 2O2S. Its IR spectrum shows a strong band at 1780 cm-1 due to the thiazole ring carbonyl*. Three other strong bands are present at 1695, 1665 and 1592 cm-1, the first for C = O at position 5 and the last two for C = N group; this is in agreement with th a t reported by C u l b e r t s o n et a!.b for 4-quinazolones. No absorption bands were observed in the region 2500-2700 cm-1 which in dicates the absence of carboxylic groups.
Formulation of compound 2 in the linear rather than the angular form (4) was based on the following facts:
U 5 * A bsorption of carbonyl groups at such high w ave num bers has been reported before3'4.
i) 5 is the most favoured structure for 4-quinazolones6,
ii) an authentic sample of 4 was prepared7 and proved to be different from our product (2) (mixed m.p.), iii) the arylmethylene derivatives of each of 2 and 4 were prepared by treatm ent with the appro priate aldehyde in refluxing acetic acid containing anhydrous sodium acetate. The benzylidene and p-chlorobenzylidene derivatives of 2 (6 a, c) were found to be different from the corresponding derivatives of 4 (7 a, b). Compound 6 a has two absorption bands in the IR region a t 1760 and 1700 cm-1 assigned to the carbonyl groups a t positions 3 and 5, respectively. The former suffered a downward shift with respect to th a t of 2 due to its conjugation with the exocyclic double bond8.
N S \,C H Ar
The IR spectrum of 7 a shows two bands at 1735 and 1695 cm-1 due to the carbonyl groups at positions 1 and 5, respectively. (The corresponding groups in 4 absorbed at 1785 and 1695 cm-1.)
Compounds 6 a-d could be directly prepared from 8 by refluxing with chloroacetic acid, anhydrous sodium acetate and the appropriate aldehyde in acetic acid and acetic anhydride.
CICHaCOOH, ArCHO , AcONa, AcOH, Ac20 1
Compound 2 having an active methylene group coupled with arenediazonium salts to give products formulated as the hydrazones (9 a, b) rather than the azo compounds (10), due to the presence of NH absorption band at 3250 cm-1 in the IR spectrum of 9 a. The same spectrum shows also two bands at 1750 cm-1 (C3 = O) and at 1700 cm-1 (C5 = O). The absorption of the thiazole ring carbonyl at a lower frequency, with respect to the same group in 2, may be a result of its conjugation with the hydrazono group. The UV spectrum of 9 a (ethanol) shows a maximum band a t 410 nm. This provides more evidence for the hydrazone structure since while the monophenylazo compounds have a strong band at 270-280 nm, the monophenylhydrazones give a strong band at a wavelength higher than 320 nm 9-11.
The following is a recommended method for the preparation of the anilides 11 in quantitative yields. The method consists of adding various amines to a refluxing xylene solution of 2 where the thiazolone ring was opened to afford a-(4-oxo-3,4-dihydro-2-quinazolinylthio)acetanilides (11 a-d). The anilides 11 a-d were also directly prepared from 8 by boiling with the appropriate a-chloroacetanilide in alcoholic potassium hydroxide solu tion.
Experimental
Melting points are not corrected. IR spectra were recorded as K B r pellets with a Hitachi Grating IR spectrophotometer Model EPI-G3. UV spectra were measured in ethanol on Beckman recording spectro photom eter Model DK. (2) 5 g of 1 were heated with 25 ml of acetic an hydride at 80-85 °C for 6 hours. The darkened reaction mixture was cooled and the brown solid was filtered off and dried well. I t w'as then boiled with 150 ml of xylene and the solution was filtered from a brown residue. After cooling the filtrate, 2 was crystallized out in yellow prisms, m. 
2-Arylmethylene-5 H -thiazolo[2,3-b] quinazoline-

3,5 (2 H )-diones (6a-d)
General method a: A mixture of 2.2 g (0.01 mole) of 2, 0.01 mole of the aromatic aldehyde and 3 g of anhydrous sodium acetate was refluxed in 30 ml of glacial acetic acid for 3 hours. The reaction mixture was then poured on cold water, the separated solid was filtered off, washed with water and crystallised from the proper solvent (cf. Table I ).
General method b: A mixture of 1.8 g (0.01 mole) of 8, 1.0 g of chloroacetic acid, 2 g of fused sodium acetate and 0.01 mole of the aromatic aldehyde was re fluxed in 20 ml of glacial acetic acid and iO ml of acetic anhydride for 4 hours. The reaction mixture was then worked up as in method (a) to give 80-85% yields of 6a-d. -5 H -thiazolo[3 ,2-a]quinazoline-1 ,5 (2 H )-diones (7 a, b) 7 a, b were prepared from 4 by the general method (a) used for the preparation of 6a-d, and they are listed in Table I .
2-Arylm ethylene
2-M ercapto-3,4-dihydro-4-quinazolone (8)
A m ixture of 4 g of anthr anil amide, 3 ml of carbon disulphide, 1 g of potassium hydroxide and 50 ml of ethanol was refluxed till hydrogen sulphide was completely evolved (ca. 8 hours). The resulting solution was filtered while hot, the filtrate was cooled and the separated crystals were filtered off, dried and recrystallised from acetic acid, m .p. 283-284 °C (65%). Lit.*4 m.p. 284 °C. The aromatic amine (0.005 mole) was dissolved in 5 ml of concentrated hydrochloric acid and 5 ml of water, cooled to 0 °C and treated with a cold solution of 0.5 g of sodium nitrite in 5 ml of water. This diazotised amine was gradually added to an ice-cold solution of 0.005 mole of 2 in 30 ml of pyridine. The reaction mixture was refrigerated for 1 hour and then poured into water. The product was filtered off, washed with water, dried and crystallized from the proper solvent.
The 2-phenylhydrazone (9a) was prepared in 70% yield, crystallized from dilute DMF, m.p. 270 °C. A m ixture of 0.9 g of 8, 0.005 mole of the appro priate a-chloroacetanilide and 0.3 g of potassium hydroxide in ca. 30 ml of ethanol was refluxed for 3 hours. The reaction mixture was then poured into water and the separated solid was filtered off, dried and crystallised from the proper solvent to give l l a -d (yields 60-70%).
